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1. Introduction 

Organic materials are generally used in many electrical 

devices like as light emitting diodes [1], thin film 

transistors [2-3], and photo-detectors [4]. Due to variety of 

materials, fabrication methods, and amazing characteristics, 

the organic electrical devices attract many researchers to 

jump into this field. For organic thin film transistors, many 

different materials, structures, and special modification 

methods were used to improve the characteristics of 

devices. Nowadays, the characteristics of OTFT were 

almost the same as amorphous silicon (A-Si) which was 

commonly adapted in the modern liquid crystal display 

(LCD). In this report, octadecyltrichlorosilane (OTS) with 

different solvents was used to modify the interface of 

organic and dielectric layers in OTFT. 

 

2. Experimental 

    The top contact structure like as Fig 1 was used in this 

experiment. The high doping n-type silicon was used as 

subtract and gate electrode. A 3000A thickness silicon 

dioxide was the dielectric layer grown by thermal oxidation. 

Before depositing organic layer (pentacene), the surface of 

silicon dioxide was treated with OTS solutions (1% volume 

concentration) for 24 hr which were prepared with three 

different solvents (Hexadecane, toluene, and ethanol).Then 

Pentacene was deposited as the active layer obtained from 

Aldrich without purification. Above pentacene, gold was 

deposited as drain and source electrodes. All electrical 

characteristics were measured with Keithley 4200. 

 

3. Results and discussion 

The effects of OTS were revealed in many papers 

[5-6]. In this paper, the different phenomenon was observed 

from the electrical characteristics of OTFT. From Fig 2, the 

on-current (Ion) of the devices which were treated with 

OTS (1%) in hexadecane and toluene were larger than no 

treatment and in ethanol. This result was consisting with 

other’s experiments that OTS would enhance the 

crystallization of organic thin film and the effective 

mobility of the devices. But it seemed that OTS in the 

ethanol didn’t work. In this experiment, the mobility was 

enhanced about 10 times reaching to 0.35 cm2/V*s. From 

Fig 3, the intensity of the X-ray diffraction had almost the 

same trend as the mobility of OTFT.  

On the other hand, the off-current (Ioff) of OTFT would 

be lowed down about two decades after treating with OTS 

solution. The devices with treatment had very small off 

current reaching to 10-10 Ampere. It meant that the device 

could reduce the power consumption when operated in the 

off-state. Moreover, the subthreshold slope of the devices 

had been reduced from 17.4 V/decade to 2.8 V/decade. The 

OTFT with low subthreshold slope could be operated at 

higher speed and also lose less power.   

 
Fig 1 

Top contact structure of OTFT 
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4. Conclusion 

    In this research, the interface modification was used to 

enhance the electrical characteristics of OTFT. The OTS 

solutions with three solvents were adapted to treat the 

surface of silicon dioxide. The optima mobility of the 

devices reached to 0.35 cm2/V*s which were treated with 

OTS in hexadecane or toluene. It would be increased about 

10 times comparing to the devices without treatment. On 

the other hand, off-current (Ioff) of the devices had been 

lowed down about two decades. The best ratio of Ion and 

Ioff was about 106. This phenomenon was seldom 

mentioned before. The substhreshold slope of the devices 

treated in the OTS with hexadecane and toluene were 

reduced from17.4 V/decade to 2.8 V/decade.          
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Fig 2  Id-Vgs characteristics OTFT 

 Square-without treatment; Circle –OTS in hexadecane  

 Upper Triangle-OTS in toluene; Down Triangle-OTS in ethanol  

Fig 3  

XRD measurement of pentacene thin film on 

silicon dioxide 
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